Based on the data series on environmental protection expenditure and the evolution of the GDP, this research examines the congruent influence of the environmental protection expenditure in Romania on the economic growth. The first section of the research includes the experimental part, with a brief presentation of the data used and the methodology. The following section presents the outcomes, the debate and the conclusions. The research provides evidence of the influence of environmental spending by different producer groups in order to explain some fluctuations in the GDP growth in Romania.
In recent years, the relationship between economic growth and environmental protection has become increasingly significant. Economic production generates pollutant emissions whose environmental impact is mitigated by abatement activities financed by government expenditure [1] . Public expenditure and their effective management are key aspects of a country's environmental policy, regulatory, and institutional framework, since most policies are linked to a need for public expenditure of some kind [2] . Given this international context, Romania should also be involved, as the effects of the environmental policy in individual regions, and the influence of the environmental policy on economic growth and other basic regional economic indicators, such as unemployment, inflation, trade and living standards [3, 4] should not be overlooked.
Environmental protection expenditure (EPE) is defined as economic resources devoted to activities aimed at the prevention, reduction and elimination of pollution or any other degradation of the environment [5] . Environmental protection expenditure in industry consists of investments and operating expenditure. Operating expenditure is operating and maintenance expenditure, and other operating expenditure such as administration and research costs [6] .
According to Broniewicz, environmental protection expenditure (EPE) is defined as the amount of money spent on all purposeful activities directly aimed at the prevention, reduction and elimination of pollution or nuisances resulting from the production processes (or consumption of goods and services) [7] . The same author stated that environmental protection expenditure is the sum of capital and current expenditure for the undertaking of environmental protection activities [7] . That's why environmental protection expenditure should be taken into account when the economic growth is evaluated, because it shows the costs to prevent, reduce and eliminate pollution resulting from economic activities.
Environmental expenditure, according to the Classification of Environmental Protection Activities [8] , is divided into nine environmental domains.
Regarding the public sector investment, according to Jackson, it should be based on low carbon, targeted towards energy security and environmental protection. The payback from such investments would arise in the form of fuel savings, and also savings in public expenditure in such areas as saving health costs needed to combat the adverse effects of pollution [9] .
But in order to be effective, all these managerial decisions in the public and private sector about the level and form of investment in these environmental technologies must be implemented within the context of other manufacturing investments in process technologies and organizational systems [10] .
Taking into consideration all the aspects mentioned above, this paper has a topical subject, because Romania should also be in line with the international trend of evaluating the overall performance, taking into account the financial, economic, social and environmental aspects, which in the near future requires overlapping and even convergence between sustainable and financial reporting [11] , both in the public and private sector.
Experimental part
Database and Methodology Expenditure on environmental protection can be analyzed from the perspective of 3 categories of environmental service producers, namely: unspecialised producers, specialised producers, and public administration.
During 2008-2015 the environmental protection expenditure of the unspecialised producers registered an increase of 105.09%, those of the specialised producers decreased by 25.20%, while public sector's expenditure increased by 24.06%.
As shown in figure 1 , environmental protection expenditure has been oscillating in the analyzed period. Thus, the decline between 2008 and 2009 was generated by the economic and financial crises. There has been a reduction of 16.54% of the environmental protection expenditure at the level of specialised producers, 13% for unspecialised producers, and 7.59% for the public sector.
If we take into consideration the share of the GDP, environmental protection expenditure by unspecialised producers increased by 0.91% during 2008-2015, reaching 1.77% of the GDP.
In the case of specialised producers, the share of environmental protection expenditure in the GDP decreased by 0.40%, reaching 1.19% in 2015. For the public sector, the share of environmental protection expenditure increased by 0.17%, reaching 0.86%. In the analyzed period, the GDP value increased by 35.61%, amounting to 711,102.7 million Lei (expressed in current prices) in 2015.
In 2015, in Romania, environmental protection expenditure made by unspecialized producers amounted to 9262.72 million Lei, of which 4828.56 million lei (52.13%) are investments. In the same year, the specialised producers recorded environmental protection expenditure of 6229.37 million Lei, of which 775.69 million Lei (12.45%) are investments, while 5453.67 million lei (87.55%) represent current expenses. The public sector allocated 4507.53 million Lei for environmental protection expenditure, of which 1140.76 million Lei (25.31%) are investments, and 3217.83 million Lei (71.39%) are current expenses.
During 2008-2015, investments in environmental protection have increased, but the situation varies according to the different categories of producers of environmental protection services:
-In the case of unspecialised producers, investments for environmental protection increased by 211.42%. In 2015, out of 4828.56 million Lei for environmental protection investments, 91.35% were made by companies from 4 areas of activity, according to the NACE codes, namely: Water collection, treatment and distribution (42.81%), Production and supply of electricity and heat, gas, hot water and air conditioning (31.84%), production of chemicals and chemical goods (9.1%) and crude oil and natural gas extraction (7.6%).
-In the case of specialised producers, investments for environmental protection diminished by 54.81%. In 2015, out of the 775.69 million Lei for environmental protection investments, the distribution of the companies by activity fields, according to the NACE codes, is as follows: Collection, treatment and disposal of waste, and recycling activities (59.99%), Collection and treatment of waste water (32.79%), Wholesale of waste and scrap (4.61%), and Decontamination activities and services (2.61%).
-In the case of the public sector, environmental protection investments decreased by 30.25%. In 2015, they amounted to 1140.76 million lei. During 2008-2015, the share of investments in the Gross Fixed Capital Formation recorded an oscillating evolution, with a trend of growth reaching 3.83% in 2015.
In 2015, the unspecialised producers allocated 32.12% of the environmental protection expenditure for water protection, 27.71% for air protection, 10.01% for waste management, and 31.16% for other areas. In addition:
-out of 2882.49 million Lei allocated for water protection, 89.26% is the contribution of the companies from 3 areas of activity, according to the NACE codes, namely: water collection, treatment and distribution (81.54%), production and supply of electric and thermal energy , gas, hot water and air conditioning (4.66%), and manufacture of chemicals and chemical goods (3.06%).
-out of 2566.32 million Lei for air protection, 84.10% is the contribution of companies from 3 areas of activity, according to the NACE codes, namely: Production and supply of electric and thermal energy, gas, hot water and air conditioning (63.96% ), production of chemicals and chemical products (15.09%), and water collection, treatment and distribution (5.04%).
-out of 927.5 million Lei allocated for waste management, 56.28% is the contribution of companies from 5 areas of activity, according to the NACE codes, namely: water collection, treatment and distribution (15.96%), production and supply of electric and thermal energy, gas, hot water and air conditioning (15.65%), crude oil and natural gas extraction (12.89%), food industry (5.94%), and building construction (5.84%).
For the specialized producers, in 2015, 91.47% of the environmental protection expenditure was allocated to waste management, 2.6% to water protection, and 5.93% to other areas.
-out of 5,698.13 million Lei destined for waste management, 99.25% is the contribution of companies from 2 areas of activity, according to the NACE codes, namely: Collection, treatment and disposal of waste; Recovery activities of recyclable materials (83.16%), and Wholesale of waste and scrap (16.09%) -out of 161.87 million Lei for water protection, 99.95% is the contribution of companies from 3 areas of activity, according to the NACE codes, namely: Collection and treatment of waste water (53.46%), Decontamination activities and services (33.51%), and Waste collection, treatment and disposal; Recovery activities of recyclable materials (12.98%).
Public sector allocated 70.75% of the environmental protection expenditure for waste management, 18.92% for water protection, 5.02% for air protection, and 5.33% for other domains.
During 2008-2015, the public sector expenditure for environmental protection registered an oscillating evolution, with a decreasing trend ranging from 4.49% in 2008 to 3,6% in 2015. In terms of environment domains, waste management expenditure increased by 196.06%, while the categories related to other environmental domains decreased as follows: those allocated for air protection decreased by 29.48%, those allocated for water protection decreased by 37.70%, and those related to other domains decreased by 72.31%.
Based on the data presented above, this research continues to test the following assumptions:
H1. Environmental protection expenditure by unspecialized producers (VAR00002) and specialised ones (VAR00003) influences the GDP (VAR00001); H2. Environmental protection expenditure by unspecialized producers (VAR00002) and public sector (VAR00004) influences the GDP (VAR00001);
H3. Environmental protection expenditure by specialized producers (VAR00003) and public administration (VAR00004) influences the GDP (VAR00001).
Based on the results obtained from testing these assumptions, the correlation between the variables will be analyzed to see which of these exert a stronger influence on the GDP evolution.
The methodology applied consists of the correlation method, using the SPSS 20.00 program.
Results and discussions NPar tests
Prior to the actual application of the correlation analysis between the evolution trend of the GDP and the evolution trend of the three variables (environmental protection expenditure, by category), the normality of the distribution of the four variables was tested using the Kolmogorov-Smirnov test.
The results of the test: calculated sig (0.037 and 0.004 respectively) are lower than the theoretical sig (0.05) and this shows that each variable follows an asymmetric distribution, suggesting a non-uniform influence of the variables on the GDP.
Testing the hypotheses H1. The combined influence of environmental protection expenditure by unspecialized producers (VAR00002) and specialized ones (VAR00003):
H2. The combined impact of the environmental protection expenditure by unspecialized producers (VAR00002) and public sector (VAR00004) H3. The combined influence of the environmental protection expenditure by specialized producers (VAR00003) and public administration (VAR00004) Note that: H1. H2. The combined influence of the environmental protection costs incurred by unspecialised producers (VAR00002) and the specialized producers (VAR00003), and the combined influence of the environmental protection costs by non-specialized producers (VAR00002) and the public sector (VAR00004) has the same influence on the GDP (VAR00001), that is, growth, even if the trend of expenditure by the specialised producers (VAR00003) shows an upward trend in the period 2008-2011, after which it is descending. Practically, the greatest influence is exerted by the costs of the unspecialised producers.
H3. The combined impact of environmental protection expenditure by specialised producers (VAR00003) and public administration (VAR00004) negatively influences the GDP growth (VAR00001), in the sense that it is oscillating and declining. This is due to the fact that the public administration (VAR00004) presents a fluctuating evolution which can be split in three stages: 2008-2011 growth, 2011-2014 decrease, 2014-2015 increase.
a. Test distribution is Normal.; b. Calculated from data.; c. The data contain a value that is too large for the Poisson distribution. A normal approximation is used.
H1
H2 H3
In order to see which of the variables determines a stronger influence on the GDP, it is necessary to analyze the correlation.
Correlation analysis
Note that the strongest correlation is between the GDP (VAR00001) and environmental protection expenditure of unspecialized producers (VAR00002): r = 0.894 and p = 0.003, while between the GDP variables (VAR00001) and environmental protection expenditure of the other two categories of producers (VAR00003 and VAR00004), the correlations are indirect (they have the minus sign, -0.391 and -0.076 respectively) and the significance threshold (0.388 and 0.858) does not allow an appreciation of the significance of the intensity of the connection between these and the GDP.
Conclusions
Based on the data series on environmental protection expenditure, NACE Rev.2 activities and environmental domains, available for 2008-2015, and the GDP evolution, this paper examined the combined impact of the environmental expenditure in Romania on economic growth.
The results of the analysis revealed a positive combined influence of the environmental protection expenditure by the specialised producers (which are divided by sectors of activity: Collection and treatment of waste waters, Collection, treatment and disposal of waste, Recovery of recyclable materials, Activities and services of decontamination, and Waste wholesale) and unspecialised producers (by sectors of activity: Forestry and related services, Mining and processing industries, Electricity and heat production, gas and hot water supply, Water collection, treatment and distribution, Construction, Transport) on the economic growth, expressed through the GDP dynamics. The same combined positive influence on the GDP is exerted also by the expenditure of unspecialised producers and public sector, while the combined influence of environmental protection expenditure by specialized producers and public sector is negative.
The analysis of the correlation between the variables revealed that the most significant influence on the economic growth, expressed by the GDP dynamics, is the expenditure for environmental protection performed by the unspecialised producers, which also make the largest share of investments for environmental protection (71.58% in 2015) [12] .
However, given the limited number of observations (8year data series), the results have some limits, although they somewhat confirm the results of other research studies in the field [13, 14] .
Considering that global protection of the environmentby reducing CO2 emissions and increasing bio fuel consumption -is an extremely important issue [15] , Romania should focus its efforts on finding solutions that will ensure the maintenance of an ecological balance, contributing to the support of sustainable development, in parallel with encouraging social responsibility and avoiding the waste of natural resources used in production activity [16] .
